Protein expression patterns in two Spiraea species in response to cold treatment.
We analyzed the different cold-resistance species Spiraea trichocarpa Nakai and Spiraea bumalda 'Goldmound' for low-temperature protein expression, protein types identification, and investigated the cold resistance mechanisms under different levels of low temperature by two-dimensional gel electrophoresis (2-DE) and mass spectrometry. An average of 668 and 559 protein spots were detected by 2-DE of S. bumalda 'Goldmound' and S. trichocarpa Nakai, respectively, under different low-temperature treatments. Matrix-assisted laser desorption/ionization time-of-flight mass spectroscopy identified 48 proteins, with varying expression, related to metabolism, amino acid synthesis, transportation, stress responses and oxidation-reduction reactions. The results showed that the photosynthesis of S. bumalda 'Goldmound' had been affected, enzymes (RuBisCO large and small subunits) involved in the Calvin cycle were up- and down-regulated, and ATP synthase in photophosphorylation was down-regulated. Cytosolic malate dehydrogenase expression weakened in the TCA cycle, while amino acid synthesis strengthened. The activity of four antioxidant enzymes (superoxide dismutase [Cu-Zn], L-ascorbate peroxidase, glutathione peroxidase and peroxidase) was reduced under varying low temperatures. Enzymes (ribulose-bisphosphate carboxylase and RuBisCO small chain precursor) involved in the photosynthesis of S. trichocarpa Nakai showed obvious up- and down-regulation under low temperatures. Cold treatment influenced the photosynthesis of S. trichocarpa Nakai and S. bumalda 'Goldmound', but the results showed significant differences between the two species, which were supposed to the fact that low temperature modified the metabolic mechanisms and led to the weaker cold resistance in S. bumalda 'Goldmound' than in S. trichocarpa Nakai.